Depletion and Reconstitution of Macrophages in Mice.
Macrophages are innate immune cells, which have important roles in the inflammatory response to infections or tissue injury, and have an equally important role in the resolution of inflammation. Macrophages play a key part in directing the innate immune response and subsequent adaptive immune response. They can acquire a variety of distinct but also overlapping activation states, depending on the local microenvironment, in order to perform these functions. Stimuli, such as IFNγ and LPS, can promote an inflammatory activation state, which is associated with the production of reactive oxygen species, and pro-inflammatory cytokines and chemokines. Immune complexes and LPS can promote an anti-inflammatory activation state to prevent damage to the host, which is associated with the production of high levels of the anti-inflammatory cytokine IL-10 and low levels of pro-inflammatory cytokines. Wound-healing macrophages can be activated by IL-4 or IL-13 and have roles in tissue remodeling and the resolution of inflammation. Macrophages are present in nearly every tissue of the body and are important for maintaining homeostasis, but their dysfunction can also lead to diseases, such as inflammatory bowel disease. To study the role macrophages play in a complex in vivo environment, depletion and reconstitution experiments can be utilized. Clodronate liposomes are an effective and versatile way to deplete macrophages in vivo; they can allow selective depletion from tissues of interest and can be used on transgenic mice. However, clodronate liposomes deplete all types of macrophages as well as dendritic cells, so other strategies are required in parallel to determine whether macrophages or macrophages of a particular activation state are required. Reconstitution of macrophages by adoptive transfer can be performed, with or without prior depletion, to further suggest that the observed effect is macrophage dependent. Macrophages activated ex vivo or macrophages from transgenic mice can be adoptively transferred during disease models to determine whether a specific protein or activation state affects disease outcome. Macrophage contribution to health and disease can be effectively studied using depletion with clodronate liposomes and by macrophage reconstitution, as demonstrated in this chapter.